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 but one, where it is mistakenly written as “carrier [image: image6.png]
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4. In clause 4.2.1.1, there is a mixed use of “sensing slot” and “slot”, where all occurrences of “slot” were actually intended to be “sensing slot” (i.e. a sensing slot with a duration [image: image7.png]


 as defined in clause 4.0). The mixed use of “sensing slot” and “slot” may cause confusion especially considering that “slot” is also used in the same specification for a totally different purpose, i.e. “slot” as defined in TS 38.211.
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<Unchanged parts are omitted>
4.1.1
Type 1 DL channel access procedures
This clause describes channel access procedures to be performed by an eNB/gNB where the time duration spanned by the sensing slots that are sensed to be idle before a downlink transmission(s) is random. The clause is applicable to the following transmissions:

-
Transmission(s) initiated by an eNB including PDSCH/PDCCH/EPDCCH, or
-
Any transmission(s) initiated by a gNB.

The eNB/gNB may transmit a transmission after first sensing the channel to be idle during the sensing slot durations of a defer duration [image: image15.png]


 and after the counter [image: image17.png]


 is zero in step 4. The counter [image: image19.png]


 is adjusted by sensing the channel for additional sensing slot duration(s) according to the steps below:

1)
set [image: image21.png]


, where [image: image23.png]


 is a random number uniformly distributed between 0 and [image: image25.png]cW,



, and go to step 4;

2)
if [image: image27.png]N=0



 and the eNB/gNB chooses to decrement the counter, set [image: image29.png]


;

3)
sense the channel for an additional sensing slot duration, and if the additional sensing slot duration is idle, go to step 4; else, go to step 5;

4)
if [image: image31.png]


, stop; else, go to step 2.

5)
sense the channel until either a busy sensing slot is detected within an additional defer duration [image: image33.png]


 or all the sensing slots of the additional defer duration [image: image35.png]


 are detected to be idle;

6)
if the channel is sensed to be idle during all the sensing slot durations of the additional defer duration [image: image37.png]


, go to step 4; else, go to step 5;

If an eNB/gNB has not transmitted a transmission after step 4 in the procedure above, the eNB/gNB may transmit a transmission on the channel, if the channel is sensed to be idle at least in a sensing slot duration [image: image39.png]


 when the eNB/gNB first senses the channel after it is ready to transmit and if the channel has been sensed to be idle during all the sensing slot durations of a defer duration [image: image41.png]


 immediately before this intended transmission. If the channel has not been sensed to be idle in a sensing slot duration [image: image43.png]


 when the eNB/gNB first senses the channel after it is ready to transmit or if the channel has been sensed to be not idle during any of the sensing slot durations of a defer duration [image: image45.png]


 immediately before this intended transmission, the eNB/gNB proceeds to step 1 after sensing the channel to be idle during the sensing slot durations of a defer duration [image: image47.png]


. 

The defer duration [image: image49.png]


 consists of duration [image: image51.png]


 immediately followed by [image: image53.png]


 consecutive sensing slot durations [image: image55.png]


, and [image: image57.png]


 includes a sensing slot duration [image: image59.png]


 at start of [image: image61.png]


. 

[image: image63.png]CWopin » < CW, < CWopax »



is the contention window. [image: image65.png]cW,



 adjustment is described in clause 4.1.4.
[image: image67.png]


 and [image: image69.png]


 are chosen before step 1 of the procedure above.
[image: image71.png]


, [image: image73.png]


, and [image: image75.png]


 are based on a channel access priority class [image: image77.png]


 associated with the eNB/gNB transmission, as shown in Table 4.1.1-1.
An eNB/gNB shall not transmit on a channel for a Channel Occupancy Time that exceeds [image: image79.png]


 where the channel access procedures are performed based on a channel access priority class [image: image81.png]


 associated with the eNB/gNB transmissions, as given in Table 4.1.1-1.

If an eNB/gNB transmits discovery burst(s) as described in clause 4.1.2  when [image: image83.png]N=0



 in the procedure above, the eNB/gNB shall not decrement [image: image85.png]


 during the sensing slot duration(s) overlapping with discovery burst(s).

A gNB may use any channel access priority class for performing the procedures above to transmit transmission(s) including discovery burst(s) satisfying the conditions described in this clause. 

A gNB shall use a channel access priority class applicable to the unicast user plane data multiplexed in PDSCH for performing the procedures above to transmit transmission(s) including unicast PDSCH with user plane data. 
For [image: image87.png]


 and [image: image89.png]


 , if the absence of any other technology sharing the channel can be guaranteed on a long term basis (e.g. by level of regulation), [image: image91.png]


, otherwise, [image: image93.png]


.
Table 4.1.1-1: Channel Access Priority Class (CAPC)
	Channel Access Priority Class ([image: image95.png]


)
	[image: image96.png]



	[image: image97.png]



	[image: image98.png]



	[image: image99.png]



	allowed [image: image101.png]


sizes

	1
	1
	3
	7
	2 ms
	{3,7}

	2
	1
	7
	15
	3 ms
	{7,15}

	3
	3
	15
	63
	8 or 10 ms
	{15,31,63}

	4
	7
	15
	1023
	8 or 10 ms
	{15,31,63,127,255,511,1023}


<Unchanged parts are omitted>
4.1.4.3
Common procedures for CWS adjustments for DL transmissions

The following applies to the procedures described in clauses 4.1.4.1 and 4.1.4.2:
-
If [image: image103.png]


, the next higher allowed value for adjusting [image: image105.png]cW,



 is [image: image107.png]


. 

-
If the [image: image109.png]


 is consecutively used [image: image111.png]


 times for generation of [image: image113.png]


, [image: image115.png]cW,



  is reset to [image: image117.png]


 only for that priority class [image: image119.png]


 
for which [image: image122.png]


 is consecutively used [image: image124.png]


 times for generation of [image: image126.png]


. [image: image128.png]


  is selected by eNB/gNB from the set of values {1, 2, …,8} for each priority class [image: image130.png]» e {1,2,3.4}



.
<Unchanged parts are omitted>
4.1.6.2
Type B multi-channel access procedure 

A channel [image: image132.png]


 is selected by the eNB/gNB as follows:
-
the eNB/gNB selects [image: image134.png]


 by uniformly randomly choosing [image: image136.png]


 from [image: image138.png]


 before each transmission on multiple channels [image: image140.png]c; €C



, or

-
the eNB/gNB selects [image: image142.png]


 no more frequently than once every 1 second,

where [image: image144.png]


 is a set of channels on which the eNB/gNB intends to transmit, [image: image146.png]


, and [image: image148.png]


 is the number of channels on which the eNB intends to transmit. 

To transmit on channel [image: image150.png]



-
the eNB/gNB shall perform channel access on channel [image: image152.png]


 according to the procedures described in clause 4.1.1 with the modifications described in clause 4.1.6.2.1 or 4.1.6.2.2.

To transmit on channel [image: image154.png]c; #¢;



, [image: image156.png]c; €C




-
for each channel [image: image158.png]


, the eNB/gNB shall sense the channel [image: image160.png]


 for at least a sensing interval [image: image162.png]25us



 immediately before transmitting on channel [image: image164.png]


, and the eNB/gNB may transmit on channel [image: image166.png]


 immediately after sensing the channel [image: image168.png]


 to be idle for at least the sensing interval [image: image170.png]


. The channel [image: image172.png]


 is considered to be idle for [image: image174.png]


 if the channel is sensed to be idle during all the time durations in which such idle sensing is performed on the channel [image: image176.png]


 in given interval [image: image178.png]


.

The eNB/gNB shall not transmit a transmission on a channel [image: image180.png]c; #¢;



, [image: image182.png]c; €C



, for a period exceeding [image: image184.png]


 as given in Table 4.1.1-1, where the value of [image: image186.png]


 is determined using the channel access parameters used for channel [image: image188.png]


.

For the procedures in this clause, the channel frequencies of the set of channels [image: image190.png]


 selected by gNB, is a subset of one of the sets of channel frequencies defined in [6]. 
If a gNB configures a carrier without intra-cell guard band(s) as described in clause 7 in [8], the gNB may not transmit on channel [image: image192.png]c; €C



 within the bandwidth of the carrier, if the gNB fails to access any of the channels of the carrier bandwidth.
<Unchanged parts are omitted>
4.2.1.0.4
Channel access procedures for UL multi-channel transmission(s)

If a UE 

-
is scheduled to transmit on a set of channels [image: image194.png]


, and if the UL transmissions are scheduled to start transmissions at the same time on all channels in the set of channels [image: image196.png]


, or

-
intends to perform an uplink transmission on configured resources on the set of channels [image: image198.png]


, and if UL transmissions are configured to start transmissions at the same time on all channels in the set of channels [image: image200.png]


, 

the following is applicable: 
-
if Type 1 channel access procedure is indicated or intended for the scheduled or configured UL transmissions, respectively, to be transmitted on the set of channels [image: image202.png]


,
-
the UE may transmit on channel [image: image204.png]c; €C



 using Type 2 channel access procedure as described in clause 4.2.1.2,
-
if the channel frequencies of the set of channels [image: image206.png]


 is a subset of the sets of channel frequencies defined in clause 5.7.4 in [2], and 

-
if Type 2 channel access procedure is performed on channel [image: image208.png]


immediately before the UE transmission on channel [image: image210.png]


, [image: image212.png]i % j



, and

-
if the UE has accessed channel [image: image214.png]


 using Type 1 channel access procedure as described in clause 4.2.1.1, 

-
where channel [image: image216.png]


 is selected by the UE uniformly randomly from the set of channels [image: image218.png]


 before performing Type 1 channel access procedure on any channel in the set of channels [image: image220.png]


.

-
the UE may transmit on channel [image: image222.png]c; €C



 using Type 1 channel access procedure as described in clause 4.2.1.1

-
the UE may not transmit on channel [image: image224.png]c; €C



 within the bandwidth of a carrier, if the UE fails to access any of the channels, of the carrier bandwidth, on which the UE is scheduled or configured with UL resources.
-
the UE may not transmit on a channel within the bandwidth of a carrier if the UE is configured without intra-cell guard band(s) on an UL bandwidth part as described in clause 7 of [8], and the UE fails to access any of the channels of the UL bandwidth part.
4.2.1.1
Type 1 UL channel access procedure

This clause describes channel access procedures by a UE where the time duration spanned by the sensing slots that are sensed to be idle before a UL transmission(s) is random. The clause is applicable to the following transmissions:
-
PUSCH/SRS transmission(s) scheduled or configured by eNB/gNB, or 

-
PUCCH transmission(s) scheduled or configured by gNB, or

-
Transmission(s) related to random access procedure.

A UE may transmit the transmission using Type 1 channel access procedure after first sensing the channel to be idle during the sensing slot durations of a defer duration [image: image226.png]


, and after the counter [image: image228.png]


 is zero in step 4. The counter [image: image230.png]


 is adjusted by sensing the channel for additional sensing slot duration(s) according to the steps described below. 

1)
set [image: image232.png]


, where [image: image234.png]


 is a random number uniformly distributed between 0 and [image: image236.png]cW,



, and go to step 4;

2)
if [image: image238.png]N=0



 and the UE chooses to decrement the counter, set [image: image240.png]


;

3)
sense the channel for an additional sensing slot duration, and if the additional sensing slot duration is idle, go to step 4; else, go to step 5;

4)
if [image: image242.png]


, stop; else, go to step 2.

5)
sense the channel until either a busy sensing slot is detected within an additional defer duration [image: image244.png]


 or all the sensing slots of the additional defer duration [image: image246.png]


 are detected to be idle;

6)
if the channel is sensed to be idle during all the sensing slot durations of the additional defer duration [image: image248.png]


, go to step 4; else, go to step 5;

If a UE has not transmitted a UL transmission on a channel on which UL transmission(s) are performed after step 4 in the procedure above, the UE may transmit a transmission on the channel, if the channel is sensed to be idle at least in a sensing slot duration [image: image250.png]


 when the UE is ready to transmit the transmission and if the channel has been sensed to be idle during all the sensing slot durations of a defer duration [image: image252.png]


 immediately before the transmission. If the channel has not been sensed to be idle in a sensing slot duration [image: image254.png]


 when the UE first senses the channel after it is ready to transmit, or if the channel has not been sensed to be idle during any of the sensing slot durations of a defer duration [image: image256.png]


 immediately before the intended transmission, the UE proceeds to step 1 after sensing the channel to be idle during the sensing slot durations of a defer duration [image: image258.png]


. 

The defer duration [image: image260.png]


 consists of duration [image: image262.png]


immediately followed by [image: image264.png]


consecutive sensing slot durations where each sensing slot duration is [image: image266.png]


, and [image: image268.png]


 includes an idle sensing slot duration [image: image270.png]


 at start of  [image: image272.png]


. 

 QUOTE C,W-,min,-p..≤C,W-p.≤C,W-,max,-p.. [image: image274.png]CWopin » < CW, < CWopax »



 is the contention window. [image: image276.png]cW,



 adjustment is described in clause 4.2.2.
[image: image278.png]


 and [image: image280.png]


 are chosen before step 1 of the procedure above.
[image: image282.png]


, [image: image284.png]


, and [image: image286.png]


 are based on a channel access priority class [image: image288.png]


 as shown in Table 4.2.1-1, that is signalled to the UE.
<Unchanged parts are omitted>
4.2.1.2.1
Type 2A UL channel access procedure
If a UE is indicated to perform Type 2A UL channel access procedures, the UE uses Type 2A UL channel access procedures for a UL transmission. The UE may transmit the transmission immediately after sensing the channel to be idle for at least a sensing interval [image: image290.png]


. [image: image292.png]


 consists of a duration [image: image294.png]


immediately followed by one sensing slot and [image: image296.png]


includes a sensing slot at start of [image: image298.png]


. The channel is considered to be idle for [image: image300.png]


 if both sensing slots of [image: image302.png]


.are sensed to be idle.
<Unchanged parts are omitted>
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